Comparison of lentiviral and adenoviral gene therapy for spinal fusion in rats.
Rat spinal fusion model. This study aimed to compare the efficacy of lentiviral gene therapy, and adenoviral gene therapy in inducing spinal fusion in an immune competent rat spinal fusion model. Recombinant bone morphogenetic proteins (BMPs) have also been used for spinal fusion successfully in clinical trials. However, large doses of BMPs are required to induce adequate bone repair. Hence, regional gene therapy may be a more efficient method to deliver proteins to a specific anatomic site. Recently, lentiviral vectors based on human immunodeficiency virus have been developed for gene therapy. However, lentiviral gene therapy for spinal fusion has not been compared with adenoviral gene therapy. Lewis rats were divided into 7 groups. group I, II, III, and IV rats were implanted with a collagen sponge containing rat bone marrow cells (RBMCs) transfected with Lenti-BMP-2, Adeno-BMP-2, Lenti-GFP, Adeno-LacZ, respectively. Group V, VI, and VII rats were implanted with a collagen sponge containing recombinant BMP-2, a collagen sponge containing untransfected RBMCs, and a collagen sponge alone, respectively. The rats were assessed at 4, 6, and 8 weeks after implantation. After sacrificing the rats, their spines were explanted and assessed by manual palpation, high-resolution microcomputed tomography, and histologic analysis. Spinal fusion was observed in all animals in group I, II, and V rats at 8 weeks. None of the rats in groups III, IV, VI, and VII showed spinal fusion. The volumes of the new bone in the area between the L4 and L5 transverse processes were greater in group I rats than in group II, and V rats with a significant difference. BMP-2-producing RBMCs developed using lentiviral gene transfer induced more abundant bone within the fusion mass than the RBMCs transduced via adenoviral gene transfer and recombinant protein therapy.